found many genes enriched in neural crest-derived structures. Post-migratory neural crest genes fell into logical categories including signaling molecules, transcription factors, extracellular matrix molecules and receptors, and cytoskeletal proteins. Although many genes were expressed in other differentiated tissues in addition to the neural crest, a subset were specifically expressed in neural crest-derived structures. These results provide the first molecular profile of genes expressed concomitant with gangliogenesis as well as offering new markers and potential regulatory candidates involved in cessation of migration and onset of differentiation. In addition, we are currently challenging the developmental potential of trunk migrating neural crest cells by heterotopically transplanting them to younger embryos and ask what is the extent of their differentiation abilities.
Genetic requirements for neural crest cell specification and survival are poorly defined but relevant to the evolutionary origins of neural crest. Mutagenesis screens have yet to yield a mutant that devoid of neural crest, suggesting that multiple transcription factors expressed in neural crest act redundantly to regulate these events. Expression of activator protein 2 alpha (tfap2a) is an early marker of definitive neural crest in many vertebrates. Mouse and zebrafish tfap2a mutants have neural crest but display defects in a subset of neural crest derivatives. Here we show that, as in mouse, zebrafish tfap2c is also expressed in premigratory neural crest. Mouse tfap2c mutant embryos die from placental defects; we show that wild-type zebrafish embryos injected with tfap2c morpholino (MO) have reduced mandibular cartilage but no other gross defects. However, tfap2a homozygous mutant embryos injected with tfap2c MO lack all neural crest derivatives assayed, including melanophores, sensory neurons, and craniofacial cartilage. Moreover tfap2a/tfap2c double knockdown embryos lack expression of markers of premigratory neural crest, and overexpression of tfap2a expands the expression of these markers into the neural plate and results in supernumerary melanophores. Mosaic analysis reveals tfap2a/tfap2c role in neural crest development is cell autonomous. These results suggest tfap2 family members function redundantly early in neural crest specification, and that co-option of AP-2 expression to the neural plate border was an essential event in evolution of neural crest. Anaplastic lymphoma kinase (ALK) is a receptor tyrosine kinase and a member of the insulin receptor superfamily. In humans, constitutively active ALK tyrosine kinase activity, resulting from fusion with nucleophosmin (NPM) to produce an 80-kDa NPM-ALK chimeric oncoprotein, results in anaplastic large cell lymphoma. However, the normal physiological function of ALK has remained mysterious, in part because vertebrate loss of function mutants had not been identified. We recently showed that the zebrafish shady locus identified in the Tuebingen 1996 screen encodes a zebrafish ALK orthologue. Homozygotes for strong shady/ alk alleles completely lack a neural crest-derived pigment cell type, silver iridophores, and die as larvae. These alleles show molecular lesions in alk expected to severely disrupt gene function. Thus, we have identified the first in vivo models to study normal ALK functions in vertebrate development and demonstrate a previous unexpected role for Alk in pigment cell development. We are now exploring the precise role of shady/alk in zebrafish neural crest development. Whole-amount in situ hybridization with various markers suggest that defects in the iridophore lineage can be detected from the earliest stages of their development. Our data is consistent with a model of Alk function in specification of the iridophore lineage from the neural crest. To test this, we are overexpressing constitutively active ALK (human NPM-ALK) under the control of neural crest specific Sox10 promoter both in wild type and shady embryos. (hbk) is an ENU-induced recessive embry-onic lethal mutation that was identified based on the near absence of the expression of crestin by trunk neural crest cells in mutant embryos. hbk mutant embryos completely lack chromatophores, as well as sympathetic, dorsal root ganglion, and enteric neurons. The absence of these derivatives is preceded by abnormal neural crest expression of multiple transcription factors known to regulate early neural crest development. hbk mutant embryos also display defects in cardiovascular development as evidenced by cardiac edema and a lack of blood and circulation. Abnormal expression of several genes known to regulate the development of cardiac, vascular, and hematopoietic progenitors has also been observed. Neural plate and axial and paraxial mesoderm development in hbk mutants is indistinguishable from wildtype siblings. These observations suggest hbk function is specifically required for neural crest induction and/or early development, as well as for the establishment and development of specific lateral plate mesoderm-derived lineages. doi:10.1016/j.ydbio.2006.04.261 237 Lineage analysis of Rohon -Beard sensory neurons and neural crest cells Christy K. Cortez, Kristin B. Artinger Univ. of Colorado at Denver and Health Science Center, Aurora, CO, USA Neural crest cells (NCCs) and Rohon -Beard sensory neurons (RBs) both arise from the same region in developing embryos. NCCs migrate extensively and ultimately give rise to several cell types, including most of the peripheral nervous system. RBs are mechanosensory neurons whose cell bodies reside in the central nervous system of anamniote vertebrate embryos. Analysis of several zebrafish mutations suggests that these cell types may share a common progenitor, but it remains to be determined when and if this is the case. I hypothesize that a population of precursor cells exists prior to differentiation of cells at the neural plate border that is capable of giving rise to both NCCs and RB neurons, and that some of these precursors will ultimately give rise to both cell types. If the hypothesis is supported, a link will be established between cells in the central nervous system and the neural crest. The current project addresses this hypothesis using the lipophilic dye DiI to label regions in the developing zebrafish embryo and map precursor cells for RBs and NCCS. Embryos are labeled in the stages prior to and including 90% epiboly, at which time the progenitors are thought to reside at the border of the neural plate and non-neural ectoderm, and are later examined for the presence of labeled RBs and/or NCCs. Preliminary data suggest the trunk neural crest precursors reside in the ventral posterior region of the embryo, and RB neurons potentially come from this same region. Epithelial -mesenchymal transitions (EMTs) are fundamental to embryonic morphogenesis throughout the animal kingdom. At the onset of gastrulation in the sea urchin embryo, micromere-derived primary mesenchyme cells (PMCs) undergo an EMT process to ingress into the blastocele, and these cells later become the larval skeleton. Transcriptional regulators such as Snail and Twist have emerged as important molecules for controlling EMTs in many systems. Sea urchin snail and twist genes were cloned and characterized from Lytechinus variegates. As expected, functional knockdown analyses of Snail with morpholino-substituted antisense oligonucleotides in whole embryos and chimeras demonstrated that Snail is required in micromeres for PMC ingression. We proceeded to place Snail in the sea urchin micromere -PMC gene regulatory network (GRN) as a key regulator of PMC ingression. Snail is expressed late in micromere specification downstream of Alx1 and is essential for ingression. Phenotypes observed in Twist-deficient embryos indicate that Twist is also required for PMC ingression. Current efforts are to place Twist in the micromere network. Taken together, these data place Snail and Twist in the context of the PMC specification program and show these transcription factors to occupy central positions in the subnetwork that regulates EMTs in the sea urchin embryo. doi:10.1016/j.ydbio.2006.04.263 
